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ACCIDENTS AT METALLURGICAL WORKS IN THE UNITED 
STATES DURING THE CALENDAR YEAR 1924? 


By Wituiam W. Apams 


INTRODUCTION 


A reduction in the fatality and injury rates, an increase in the 
number of men employed, and a larger volume of work measured by 
man days of labor performed were the outstanding features of the 
milling and smelting industry in the United States in 1924 as com- 
pared with 1923. These facts, which form the basis for this pub- 
lication, are shown by a study of the reports from operating com- 
panies to the Bureau of Mines, Department of Commerce, The 
figures relate to all metallurgical plants except those in the steel 
industry. 

Reports for the calendar year 1924 showed 56,196 employees at 
all smelters, ore-dressing plants, and auxiliary works, or an increase 
of 2,325 men over the number employed in 1923. The total working 
time was equivalent to 18,884,463 man shifts, an increase of about 
6 per cent, and the average work days per man during the year was 
336 as compared with 331 during the preceding year. The aggregate 
number of man shifts worked by all employees, either at mills or 
smelters, in 1924 has not been equaled since 1920; the number of 
man shifts at auxiliary works has been exceeded but. once, in 1923, 
since 1920, and then by about 2 per cent. Accidents among the 
employees resulted in 55 deaths and in injury to 8,226 men; each of 
these injuries disabled the workman beyond the reminder of the 
day on which he was injured. Revised figures for the previous 
year showed 58 deaths and 8,424 injuries. Thus, the frequency of 
accidents per thousand full-time or 300-day workers in 1924 was. 
0.87 for fatalities and 131 for nonfatal injuries, as compared with. 
0.97 and 142, respectively, in 1923. 

Of the 8, 281 accidents during the year 55 (0.66 per cent) were: 
fatal, 5 (0.06 per cent) caused permanent total disability, 172 (2.08. 
per cent) caused permanent partial disability, 2,100 (25.36 per cent) 
caused temporary disability for more than 14 days, and 5,949 


! This publication does not cover iron blast furnaces. 
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(71.84 per cent) caused temporary disability not exceeding 14 days 
but exceeding the remainder of the day on which the accident 
occurred. As these figures are based on operators’ returns that do 
not give detailed circumstances of each accident, it is not possible 
to state accurately the amount of lost time caused by the accidents. 
However, from studies of accidents at a small number of typical 
mines, the bureau has estimated the amount of time lost from acci- 
dents of various types. If each fatality and permanent total diss- 
bility is weighted as representing 6,000 lost days to the industry 
or to the employee’s family, and other classes of accidents weighted 
according to the method explamed on page 11, the 8,281 accidents of 
all kinds in 1924 represent a loss of time equivalent to 600,000 man 
days, as compared with 661,000 man days in the preceding year. 


The time lost from accidents was equivalent to 3.2 Pe cent of the 
total man days worked in 1924 and 3.7 per cent of the man days 


worked in 1923. The average time-loss equivalent per accident. 
including deaths as well as injuries, was 73 days in 1924 and 7& 
days in 1923. 

Table 1 presents a general review of the principal data concerning 
accidents and men employed at metallurgical plants since 1913, the 
first year for which statistics are available.. 
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SCOPE OF STATISTICS 


The tables in this paper have been compiled by the Bureau of 
Mines from reports furnished directly (except in California) by 
operators of ore-dressing plants and smelters. The data for Cali- 
‘fornia were furnished by the industrial accident commission of that 
State. The statistics represent the entire metallurgical industry, 
except iron blast-furnace plants, accident reports for those not being 
received by the Bureau of Mines. The figures for smelting plants 
cover copper, lead, gold, and silver smelters and refineries; those for 
ore-dressing plants represent concentrating plants for copper ores, 
lead ores, and zinc ores, stamp mills, cyanide plants, iron-ore washer. 
flotation ‘mills, and sampling works. 
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TaBLE 1.—Summary of labor and accidents at metallurgical plants 


Men employed | Number Number 


oa ae of eyene ao, es aoa ee 
abdor per- ays . number number 
Actual | 300-day | formed active | killed polar pay injured ee 
number | workers | y y 
workers workers 
a knees, ie 2 at 
Ore-dressing plants: 

1) Kee eee ,985 | 16,154 | 4,846,338 323 16 | 0. 99 1, 977 122. 38 
Te 18,128 | 15,205 | 4,567,520! 302 3! 1.5) 1, 434 04.19 
WB esc eee 18,564 | 19,107 | 5,732,184 309 30» 1.57 2, 095 109. 65 
Cy eee eam 22,365 | 23,470. 7,041,083 315 | 33 | 1.41 3, 184 135. 66 
) ee ene mn %,111| 24,872 7,311,499 303 47 , 1. 98 2, 962 121.12 
19018 ?._. le ,809 | 22,517 | 6,754, 962 310 ° 35 1.55 3, 142 139. 54 
1919! 17, 262 | 16,862 | 5,058, 545 263 | | 1,48 2, 057 122. 2k 
1920 30... eee 16,827 | 16,813 | 5,043,911 300 21 1. 25 2, 624 156. 07 
1921 RAW ene 10, 047 8,037 | 2,411,148 240 4 . 50 1,214 151. 08 

Mh catate A 11,676 | 11,052 | 3,315,471 284 12 1.09 1, 984 179. 51 
1923 (revised)...| 14,899 | 14,782! 4,434,744 298 a, 1.62 2, 549 172. 44 
r 19: se wageageees 5,735 | 16,093 ' 4,828,014 307 20 1.24 2, 511 156. 03 
a plan 
Naacceee cass 20.564 | 24,300 | 7, 202, 766 355 | 47. 1.8 4,247 174.72 
itt aa eiate eaaatcnes 27,879 | 32,338 9,700,769 348 | 33 1.02 5, 673 175.44 
1) £ 31,327 | 36,282 | 10, 878, 486 347 | 38 05 5,718 157. 69 
C) (, 43,829 | 49,363 | 14, 809, 046 338 36 73 9, 656 195. 61 
VOUT cies aces 44.376} 50.659 | 15, 197, 643 342 53 1.05 7,745 152. 88 
1918}......2 2222. 39,899 | 45,439 - 13,631,601 342 | 42 92 6, 743 14x. 40 
1919! 00 le ‘ 31,324 | 9,397, 082 327 34 1.09 4, 431 141.46 
1920}. ele ,099 | 30,411 | 9,123, 186 350 20 . 66 4,147 136.37 
19021 8c cc nl ceas 14, 621 14,204; 4,261,304 293 14 .99 2, 129 149. 89 
1922 bool , 495 ; 6, 266, 159 321 16 Ti 3, O12 143. 71 
1928 8. vscdec ene ce 22,439 | 26,677 | 8,003,175 357 17 64 3, 487 130.71 
C7) ee 24,941 29,231 | 8, 769, 224 352 | 16 55 3, 112. 65 
Auxiliary works: ; 
1013, 1914, 1915 9) eo don coca afennasenc ca efennengac Senne RMT ore eee ee 
“AO16 oo. ddee nas 14,007 | 15,783 | 4,729,010 338 145 . 89 2, 240 142. 10 
1917 ahs tee eee ated 15, 555 17,014 | 5, 104, 146 328 | 16 04 2, 881 169. 33 
| ae 18, 044 20,111 | 6,033, 184 334 17 85 2, 8U8 139 63 
Cae aie ee 15, 081 16,172 | 4,851, 726 322 5 31 1, 638 101. 20 
1920 oo ees 6,306 | 18,383 ; 5, 508, 756 338 | 20 | 1.08 2, 092 113. 92 
1921_............- 8, 762 8, 308 | 2, 492, 519 | 24 9 1.08 1,15] 138. 54 
109? Ae tacos 12,8201 14,069 | 4, 220, ARS | 329 17 1.21 1, 692 120. 26 
cs ee eae Ee 16,533 | 18,040 | 5,411,850 327 | i 94 2, 38K 132. 37 
1? eae nae eae 15,520 | 17,624 | 8, 287, 225 341 1 08 2, 422 137. 43 


1 Not ftncluding auxiliary works, as shops, yards, etc. 
? Exclusive of iron blast furnaces. 
2 Not separately reported. 


CLASSIFICATION OF ACCIDENTS 


Beginning with 1916, the bureau’s statistics of accidents at metal- 
lurgical plants have divided all injuries into five main classes, as 
follows: (1) Fatalities; (2) permanent total disabilities; (3) permanent 
partial disabilities; (4) temporary disabilities lasting more than 14 
days; (5) temporary disabilities not exceeding 14 davs but more than 
the remainder of the shift. 

During the nine years covered by the table that follows 86,765 
fatal and lost-time accidents at metallurgical plants have been 
reported to the Bureau of Mines. Of these 603 (0.70 per cent) were 
fatal, 46 (0.05 per cent) resulted in permanent total disability 1,628, 
(1.88 per cent) resulted in permanent partial disability, 20,304 (23.40 
per cent) caused temporary disability for more than 14 days, and 
64,184 (73.97 per cent) caused temporary disability for more than 
the remainder of the shift but not exceeding 14 days. During this 
period the employees worked more than 179,000,000 man shifts, so 
that the volume of exposure to occupational hazards indicates that 
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the foregoing distribution of accidents may be accepted as typical 
of the severity of accidents among persons engaged in the industry. 
The average yearly accident-frequency rate for the nine-year period 
was about 145 accidents per thousand full-time or 300-day worker. 
The rates may be segregated to show the different classes of accidents. 


as follows: 
Classification of accidents 


at StS oss 8s cee ee Se Sentech Sal Soe Nee ty Ber he Da let ol 1. 01 
Permanent total disabilities._...._____...____...____-- 22 eee. 8 
Permanent partial disabilities...................--..-.----_------.- 2. 73 
Serious temporary injuries.._.___....-----------------_-----_------ 34. 03 
Slight temporary injuries._......._......-....-----..-------------- 107. 57 


Total number of fatal and lost-time accidents per thousand 300- 
GAS WOPKCi sie he ieee eo 8 sold te ete wee dah ed 145. 42 


192] 1922 1933 | 10 
1. Fatal. ...............2.-2.2- | 
| 
( 


83 116 04 64 27 45 58 3% 
2. Serious (time lost, more | 
than 14 days): | 
Permanent disability— | | 
Total tecsiccewee ae | ra 5 7 2 0 2 1 4 
Partial 2.222.222... aoe a0 247 71 38 76 | 163 ! a 
Others cia neatcne tees | 3,443 | 3, 3,028 | 31,889 31,025 | 21,625 ) 32,239 (F218 
3. Slight (time lost, | to 14 | 
days, inclusive) by aeons 1, 10,069 | 9,411 | 6, 184 3, 431 4,975 | 6,021 S56 
Total nonfatal injuries.| 15, 080 | 13, 578 | 12, 683 | 8, 126 4,494 | G 47K | 8.424 S 2D 
Grand total (fatal and | | | 
nonfatal)...-.0. 0... | 15,163 | 13, 604 | 12, 787 8.190 4.521) #723 Rave AN 


Men employed .......-....... | 80, 201 | 84,042 | 79, 752 | 61, 120 50, 232 | 37, 465 | 44,000 | 53,871 SA, 1 


| 


! Permanent total disability: Loss of both legs or arms, one leg and one arm, total loss of eyesight. pars!" 
ysis, or other condition permanently eeu apes workman from doing any work of 4 gainful occupatin 

? Permanent partial disability: Loss of one foot, leg, hand, eye, one or more fingers, one or more toes. 17) 
ce eee where ligaments are severed, or any other injury known in surgery to be permanent part: 

isability. 

7“ Other serious secidents’’ in 1910 include 50 eases of permanet partial disability; in 1920, 72 cases a 
permanent partial disability and 1 case of permanent total disability; in 1921, 18 cases of permanent purt a 
disabilty and 2 cases of permanent total disability; in 1922, 88 cases of permanent partial disability . 

2 cases of permanet total disability; in 1923, 89 cases ‘of permanent partial disability; and in 1924, 82 due . 
permanent partial disabtlity and 1 case of permanent total disability. 


METALLURGICAL-PLANT ACCIDENTS, 1919-1924 


Table 17 shows the causes and the degree of severity of accidents 
at metallurgical plants during the 6-year period 1919-1924 and the 
number of accidents in each group. During this period the average 
annual number of employees at mills was 14,571, at smelters 22,910. 
and at auxiliary plants 14,308. The total exposure to hazard at 
mills was equivalent to 25,091,833 days, at smelters 45,820,130 
days, and at auxiliary plants 27,772,764 days. The accident rates. 
including both fatal and nonfatal injuries, were 156 for mills, 135 
for smelters, and 124 for auxiliary plants per 1,000, 300-day workers. 
The fatality rates included in these figures for the 6-year period were 
1.27 for mills, 0.77 for smelters, and 0.94 for auxiliary works. 


(Go gle 


eS Le 0 ER. neni ae see, ~ Ce - TD 


Et 


ACCIDENTS AT METALLURGICAL WORKS IN UNITED STATES 5 
ACCIDENTS AT ORE-DRESSING PLANTS 


Statistics of accidents at ore-dressing plants were first collected by 
the Bureau of Mines for the calendar year 1913. The volume of 
work performed by the entire industry during that year was equiva- 
lent, in round numbers, to 4,846,000 man shifts. With an index 
value of 100 in 1913 as a basis, the record shows that in 1914 the 
number of man shifts worked fell to an index value of 94. The next 
year the index rose to 118 and reached its peak of 151 in 1917. A 
decline then set in and continued until 1921, when the lowest level 
was reached, the index being only 50. The next year showed an 
improvement, with an index of 68, followed by 92 for 1923 and 100 
for 1924. Thus, as to total volume of work performed, the industry 
has experienced its war-time stimulus, its postwar reaction, and has 
again reached its pre-war level. 

Accidents at the mills during 1924 resulted in 20 deaths and 2,511 
nonfatal lost-time injuries among the 15,735 men employed. In 
order to make a comparison, the average of 307 workdays per man, 
as shown by the operators’ returns, was reduced to a standard basis 
of 300 days. The figures show a fatality rate of 1.24 and an injury 
rate of 156 per thousand men employed, as compared with revised 
rates of 1.62 and 172, respectively, for 1923. Although it is gratify- 
ing that the fatality and injury rates in 1924 are lower than those in 
the previous year, it is more significant, in view of the element of 
chance in the rise and fall in the yearly rates, that the figures in 1924 
also showed a lower fatality rate than the average for the 11 years 
preceding 1924. The 1924 rates for nonfatal injuries, however, was 
higher than the 1l-year average, although it was lower than the 
injury rates for 1923 or 1922. The 1l-year average rates for the 
years 1913 to 1923, inclusive, were 1.43 for fatalities and 134 for 
injuries per thousand full-time or 300-day workers. 

Of the 20 fatalities reported by operating companies in 1924, 5 were 
caused by machinery, 4 by suffocation in ore bins, 3 by persons falling, 
2 by electricity, and 1 each by plant haulage, railway cars, crushers, 
and falling objects. The causes of 2 fatalities were not revealed by 
the reports. Of the 2,511 nonfatal injuries the main causes were 
falls of persons, falling objects, hand tools, ‘‘other machinery,” 
nails and splinters, crushers, and flying pieces of rock from sledging 
or crushers. Each of these causes was responsible for 100 or more 
injuries during the year. 

Table 7 shows the number of injuries in 1924 that resulted in 
permanent disability, either total or partial, and the number that 
caused temporary disability, either for more than two weeks or for 
two weeks or less. It is estimated that all of these accidents, fatal as 
well as nonfatal, represented a loss of time equivalent to 194,000 
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man shifts, an average of 77 days per accident, as compared with 
205,000 man shifts in 1923, representing an average of 80 days per 
accident. The lost time from accidents was equivalent to 4 per cent 
of the total man shifts worked in 1924, as compared with 4.6 in 1923. 

More than 48 per cent of the men working at mills in 1924 were 
employed on the basis of 8 hours per day; about 6 per cent worked 
9 hours; nearly 12 per cent 10 hours; less than 1 per cent 11 hours; 
and slightly less than 4 per cent 12 hours per day. Reports covering 
the remainder of the employees did not show the length of shift. 


ACCIDENTS AT SMBELTERS 


Fatalities and injuries at smelting plants in 1924 were fewer in 
proportion to the number of employees than in any other year covered 
by available records. In 1913, the first year for which statistics 
were compiled by the Bureau of Mines, the fatality rate per thousand 
full-time or 300-day workers was 1.93; in 1924 it was 0.55. The 
nonfatal injury rate in 1913 was 175 and in 1924 only 113. For the 
11 years preceding 1924 the average annual death rate was 0.97 and 
the average injury rate 157. Thus, the fatality rate for 1924 was 
14 per cent below the rate for the previous year and 43 per cent lower 
than the average 11-year rate. The injury rate in 1924 was 14 per 
cent lower than in 1923 and 28 per cent lower than the 11-year average 
rate. 

The volume of employment at all smelters in 1913 was equivalent 
to 7,292,766 man shifts of work. If this number is represented by 
an index value of 100, the record shows a constantly upward trend to 
1917, the index for that year being 208, which was than double the 
figure for 1913. A decline began in 1918, the index for the year 
being 187, and the downward trend continued until 1921, when it 
reached its lowest level, the index for the year being 58, as compared 
with 100 for 1913. Since 1921 a yearly improvement has been 
shown, until in 1924 the reports showed 8,769,224 man shifts of work 
performed, representing an index value of 120. 

Sixteen deaths and 3,293 injuries resulted from accidents at 
smelters in 1924. Men employed numbered 24,941, and the volume 
of work by all employees indicated an average of 352 workdays per 
man, as compared with 357 days in 1923. Four men were killed by 
cars or motors at the smelters, 3 by burns from matte or slag, 2 each 
by railway cars and flying or falling objects, and 1 each by machinery, 
falls of persons, burns from gas, scalding, and explosion of hot metal. 
The nonfatal injuries—including all that disabled an employee beyond 
the day of the accident—were due mainly to burns from matte or 
slag, flying or falling objects, hand tools, falls of persons, haulage, 
machinery, and hot-metal explosions. Atleast 100 accidents resulted 
from each of the causes enumerated. 
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Both fatal and nonfatal accidents at smelters in 1924 are estimated 
to represent a loss of time equivalent to 168,000 man shifts, as 
compared with a loss of 236,000 man shifts from accidents in 1923. 
The accidents in 1924, in addition to the 16 fatalities, included 33 
cases of permanent partial disability, 1,008 temporary disabilities 
extending beyond 14 days, and 2,252 temporary disabilities not 
exceeding 14 days but lasting more than the remainder of the day on 
which the accidents occurred. The estimated loss of time from these 
accidents, fatal and nonfatal, represented an average loss of time 
equal to 51 days per accident in 1924, against 67 days per accident 
in 1923. In other words, the time lost from all accidents in 1924 was 
equal to 2 per cent of the total man shifts worked that year by all 
employees; in 1923 it was 3 per cent. 

Eight hours constituted a standard day’s work for 75 per cent 
of the men employed at smelters in 1924, 9 hours for about 2 per cent 
of the men, and 12 hours for 1 per cent. 


ACCIDENTS AT AUXILIARY WORKS 


Separate figures covering auxiliary works—yards, shops, con- 
struction, etc., in connection with mills and smelters—are available 
for the years 1916 to 1924, inclusive. During the first year of this 
9-year period 4,729,010 man shifts of work were done, and the 
accident reports showed a fatality rate of 0.89 and an injury rate of 
142 per thousand 300-day workers. In 1924 the man shifts num- 
bered 5,287,225, an increase of more than 11 per cent over 1916. 
The injury rate per thousand employees declined to 137, but the 
fatality rate rose to 1.08. For the eight years preceding 1924 the 
average yearly fatality rate was 0.90 and the average yearly injury 
rate 132. Thus, the 1924 rate indicated no substantial change as 
to fatalities when compared with the preceding eight years, although 
it was somewhat higher than in 1923, the rate for which was 0.94. 
The injury rate in 1924 was 5 points higher than the 8-year average 
rate, 5 points higher than the 1923 rate, and 17 points above that 
for 1922. The lowest fatality rate on record was 0.31 in 1919 and 
the highest was 1.21 in 1922; the lowest injury rate was 101 in 1919 
and the highest was 169 in 1917. 

Auxiliary plant returns for 1924 showed 15,520 employees who 
averaged 341 workdays per man, as compared with 327 days in 1923. 
The average working time was 57 days more per man than the low- 
record year of 1921 and 3 days more per man than in 1916 or 1920, 
the previous high-record years. The index value of 100, used to 
represent the man shifts worked by all employees in 1916, may be 
compared with an index of 112, representing the volume of work 
done in 1924, and with an index of 128, representing 1918, the year 

83529—26——2 
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of largest volume of work, and with an index of 53 for 1921, the 
year of smallest volume of employment. 

Accidents during 1924 caused 19 deaths and 2,422 injuries, each 
injury causing disability beyond the remainder of the day on which 
the accident occurred. Of the 19 fatalities 4 were caused by ma- 
chinery and 4 by falling objects, 2 each by haulage, electricity, and 
persons falling from ladders or scaffolds, and 1 each by railway cars 
and hand tools. The causes of 3 fatalities were not shown. The 
main causes of the nonfatal injuries were hand tools, falling objects, 
falls of persons, machinery, nails and splinters, haulage, and handling 
hot materials. The nonfatal injuries included 1 permanent total 
disability, 24 permanent partial disabilities, 604 temporary disabili- 
ties lasting longer than 14 days each, and 1,793 temporary disabili- 
ties classified as ‘‘slight,’”’ indicating that the employees’ disability 
did not exceed 14 days but lasted beyond the day of the accident. 
It is estimated, in the manner explained on page 11, that these 
accidents caused a loss of time equal to 169,000 man shifts, or about 
3.2 per cent of the shifts worked by all employees during the year. 
Figures for 1923 show an estimated loss from accidents of 151,000 
man shifts, or 2.8 per cent of the time worked that year. The 
average lost-time equivalent of all accidents, fatal as well as non- 
fatal, was approximately 69 days in 1924, as against 63 days in 1923. 

Eight hours constituted a standard day’s work for 39 per cent of 
the men employed in 1924 and 9 hours for 20 per cent. Reports 
for plants employing 41 per cent of the men either did not indicate 
the length of shift or else showed some other basis than 9 or 10 hours. 


ACCIDENTS AT COPPER MILLS AND SMELTERS 


Tables 18 and 19 present special data for a selected list of mills 
and smelters treating copper ores from 1916 to 1924, inclusive. The 
figures for 1924 cover 24 copper mills employing 5,584 men in Arizona, 
California, Michigan, Montana, Nevada, New Jersey, New Mexico, 
and Utah; they also cover 26 smelters treating copper ores and 
employing 11,189 men in Arizona, California, Maryland, Michigan, 
Montana, N pyade: New Jersey, New York, Pennsylvania, Tennessee, 
Virginia, and Washington. 

A comparison of the 1924 accident rates for mills shows an im- 
provement in the rate for nonfatal injuries over the three previous 
years, but a somewhat higher rate for accidents that resulted in 
death. The injury rate for smelters was much below the record 
for. the three previous years and also lower than the 1916-1920 
average 5-year rate for injuries at copper smelters. The fatality 
rate, while higher than in 1923, was considerably lower than the 
rates for 1921 and 1922 and the average rate for the five years ending 
with 1920. | 
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ACCIDENT RATES BASED ON HOURS OF EXPOSURE 


Beginning in 1922, this series of reports presented accident rates 
for mills and smelters calculated on a uniform number of hours of 
work performed by the employees. The purpose was twofold: 
(1) To reveal what difference, if any, existed in the accident-fre- 
quency experience of men working a different number of hours per 
day; (2) to make available accident-frequency rates that would be 
comparable with those for other industries. 

Table 21 presents, for the year 1924, data showing the number of 
accidents per million hours of work done by men employed 8, 9, or 
10 hours per day. The table further shows the frequency rates for 
accidents according to degree of severity; that is, for fatalities, 
permanent injuries, and temporary injuries. 

In 1924, as in the two preceding years, the 9-hour men employed 
at mills had the lowest accident-frequency rate, the reports for 1924 
showing 33 accidents per million hours of exposure; for the 8-hour 
men the rate was 68 per million hours; and for the 10-hour men the 
rate was 88. For men employed at smelters the rate for 8-hour 
men was 50 accidents per million hours, while the rate for 9-hour 
men was 32. Men employed at 9-hour smelters comprised only 
about 2 per cent of the total at all smelters, so that the rather low 
accident-frequency rate for the group in 1924 may be of little sig- 
nificance. 

For both mills and smelters the great bulk of the employees work 
8 hours a day. For example, in 1924, returns from mills reporting 
the length of a standard day’s work showed a total of 28,000,000 
man hours worked; of this total 19,000,000 hours were on the basis 
of 8 hours a day. ) 

For smelters, the 8-hour shifts showed more than 52,000,000 hours 
out of a total of about 56,000,000 hours, as shown in Table 20. 
Because most of the men were employed at 8-hour plants, it is interest- 
ing to observe the accident-frequency rates at these plants during 
the past three years. 

For each million man hours of work performed at mills working 8 
hours a day the records showed 54 accidents in 1922, 55 in 1923, and 
68 in 1924. These figures include fatalities and all nonfatal injuries 
causing disability beyond the remainder of the day on which the 
accident occurred. The increase shown by the rate for 1924 was 
distributed among all classes of accidents, but more particularly in 
the group of temporary injuries causing disability for 14 days or 
less. These accidents are classified as “slight,” and the frequency 
rate for them in 1924 was nearly 52 per million man hours of ex- 
posure, or between 11 and 12 accidents more than in the two previous 
years. The decline in the rate for 8-hour smelters was likewise 
distributed among all classes of accidents. Except for permanent 
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partial disabilities, the rate for which rose in 1923 and then fell toa 
new low point in 1924, the frequency rate of all classes of accidents 
at 8-hour smelters has declined steadily during the past three years. 
The following figures show the fluctuation in frequency rates per 
million hours for each class of accidents among 8-hour mills and 
smelters since 1921. 


Number of accidents, fatal and nonfatal, per million hours 


Class of accidents 1922 | 1923 | 1924 Class of accidents | 1922 | 19% - 1924 
Stet esses ie z aoa dae Se Se ae ae ae a Cae aes 
Mills: Smelters: 
Deaths................ 0.469: 0.371; @ 730 DeathS:ccssce.2acasacs 0. a | 0307 0366 
Permanent total... ..-|....---2). 2. --f. ee. ee-- Permsnent total. ...-. Fa | Lo) ee 
Permanent partial....; .391 5 .531 . 730 Permanent partial . ==! 1. Of - 1982. 486 
Temporary serious....| 12.818 13. 685 | 14.961 Temporary serious. ...' ' 16248 | 18352 15.073 
Temporary slight. _... 40.096 | 40.311 | 51. 554 Temporary slight... ... ' 45. 662 . 36.200 34. 078 
Total nonfatal. ..... 53. 305. 53.305 | 54. 527 | | 67. 245 | Total nonfatal... ... | 62.987. 62. 987 | 7 53.535 49. 607 


Grand total......... | 53.774 | 54. 898 | 67.975 Grand total....-...- (OL 36 SR HD 40 873 


COMPARISON OF ACCIDENT RATES FOR LARGE AND SMALL PLANTS 


Table 22 presents, for the third consecutive year, 8 comparison of 
the accident-frequency rates for large and small plants. In 1924; 
as in the two preceding years, the larger plants—that is, those 
employing the most men—generally had fewer accidents in propor- 
tion to the number of men employed. 

The lowest rate for ore-dressing plants was 99 accidents, both fatal 
and nonfatal per thousand full-time workers, and represented mills 
employing from 100 to 199 men each; the highest rate (260) was for 
mills employing from 1 to 9 men each. When all of the ore-dressing 
plants are grouped in two classes—those employing 100 or more men 
and those employing less than 100 men—the reports show a com- 
bined rate of 135 for the larger plants and 193 for the smaller plants. 
Both of these rates indicate an improvement over the previous year, 
as shown by the following figures, representing the number of fatal 
and nonfatal accidents based on a standard year of 300 workdays per 
man. It will be observed that accident frequency at the large plants 
has been steadily reduced. 


Accidents per thousand full-time workers at ore-dressing plants 


Arnall plan USt feces te an cn oot Bee a ete ns Ole lnd i tele oie chad 198 208 18 
sree Plants cuss aichcadnsemiomen cubes sou ieee cede eo eiedececsoseuRewesneeceese | 


A similar comparison for smelters shows that the lowest accident 
rate, both fatal and nonfatal, was for the largest plants (those em- 
ploying 300 or more men), the rate being 92 accidents per thousand 
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full-time workers; the highest rate was 327, and represented plants 
employing from 25 to 49 men each. The combined rate for all 
smelters employing 100 or more men each was 106; the combined 
rate for all smelters employing less than 100 men each was 218. 
The lower rate in 1924 at small plants and the steady decline in acci- 
dent frequency at the large plants during the past three years are 
indicated by the figures given below, which show the number of 
accidents per thousand 300-day employees. 


Accidents per thousand full-time workers at smelters 


Simei! Diane. o52 2 oe aio eh et eo ee Meee os cecal | 226 237 218 


CONTINUITY OF OPERATION AS AFFECTING RISE 


Tables 23, 24, and 25 are included in this publication as an aid 
toward future study of accidents as affected by intermittency or con- 
tinuity of operations. Admittedly, the record of a single year is 
inadequate for such a study, but it is hoped that cumulative data 
covering several years will assist in revealing to what extent, if any, 
part-time and full-time operation contributes to the accident record 
of industrial plants. It seems reasonable to believe that full-time 
employment promotes safety. Therefore, in presenting the data for 
1924 as a beginning, it is hoped that safety engineers and others 
interested will direct their attention to this possible factor in acci- 
dent-prevention work as it relates td individual plants over 4 repre- 
sentative number of years. As the accident-prevention problem is 
many sided, involving human as well as mechanical causative fac- 
tors, it should be studied from as many angles as possible in order to 
ascertain the interrelationship among conditions and things that 
may produce occupational hazards. When the facts are available, 
the devising of measures to prevent accidents can be conducted on 
# scientific basis. 


TIME LOST THROUGH ACCIDENTS AT METALLURGICAL PLANTS 


The number of days lost annually in the metallurgical industry by 
accidents among the employees can not be stated with mathematical 
accuracy. Some idea, however, may be had by assigning to the 
various classes of accidents a certain number of days of disability 
on the basis of known facts. It is customary to consider 6,000 lost 
days as representing the economic loss caused by accidents that. 
result in death or permanent total disability. This value was 
adopted by a committee of the International Association of Industrial 
Accident Boards and Commissions. The committee decided that. 
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a permanent partial disability should be weighted in days lost accord- 
ing to the degree of impairment as compared with a permanent 
total disability. Temporary disabilities are weighted according to 
number of days actually lost by the injured employee. 

The accident reports furnished annually by metallurgical operators 
to the Bureau of Mines do not show the number of days during which 
the injured employees were unable to work. Certain studies con- 
ducted by the bureau in connection with accidents at metal mines and 
coal mines indicated that each case of temporary disability to men 
working underground lasts an average of 14 days; that injuries dis- 
abling a man for not more than 14 days average 6 lost days, and that 
those lasting more than 14 days average 32 lost days. Definite in- 
formation for permanent partial disabilities is not available, but it is 
believed that at least 800 days are lost on the average from each 
injury of this kind. 

On the above basis the 8,281 accidents at mills, smelters, and auxil- 
iary works in 1924 (see table and footnote on p. 4) represent a loss of 
600,494 days, distributed as follows, as compared with 660,526 lost 
days from accidents in 1923. 


Lost days 

55 fatalities at 6,000 days each___._..._..._....-_--- aos or cpt 330, 000 
5 permanent total disabilities at 6,000 lost days each__.___-...---_---. 30, 000 
172 permanent partial disabilities at 800 lost days each____-_--..---- 137, 60 
2,100 serious temporary injuries at 32 lost days each_.___....-.-.---- 67, 200 
5,949 slight temporary injuries at 6 lost davs each_._.___-_-_____---- 39, 694 
Total (8,281 accidents)____..._.....--..-_----_----------.-- 600, 494 


The above figures include all so-called ‘‘lost-time” accidents. 
They do not include accidents from which the injured employee re- 
covered enough to return to work on the day after the accident. 


STATISTICAL TABLES 


The following tables show the classification and the number of 
accidents at metallurgical works in the United States during the 
calendar year 1924. 
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States, during the year ended December 31, 1924 
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ACCIDENTS AT METALLURGICAL WORKS IN UNITED STATES 


TaBLeE 5.—Metallurgical plants: Percentage of fatalities and injuries, by causes, 
during the year ended December 81, 1924 


Killed | 
Cause of accident Per | Per 
wee cent of cent ot 
killed | SOUP ° gran adi 
tota total 
Ore-dressing plants: 
1. Haulage system (cars, motors, etc.)_. 222.22. 1 5.00: 1.82 
2. Kauway curs and locomotives... ....2...0...-.-. 1! 5.00 1, 82 
3. Crushers, rolls, or stamps....0..........----4. | 1 | 5. 00 1. 82 
Me SOS CLC 5 eae a eS to a SS oR. al te eT 
be OMOP MACNIIEGLY = occ des oe see eee Lo eeeee ccs a 25.00" 9 09 
6. Falls of POR ONG soins Kotte s tat aaa abi iak wire 3 15.00 5.45 / 
7. Sutfocation in ore bins... 0 oo oe ctw eee eee 4 20.00. 7,27 
8. Falling objects (rocks, timbers, ete.) __ 2.22. 1 5.00 1.82 | 
9, Cyanide or other poisoning. ..........-.-.----|--------|--- 2 eee Raita eto 
10. Sealaing (Steam, OF Walter) .. co sesccoeeccncacuce|Ssecccccloeseceec wdececds: 
be lP COMM OW on ostrich s ute 5 sau nndoctiocedan 2! 10.00' 3.64) 
12. Hind tools, axes, bars, ete. 0022.22 eee eee [eee eee Secetete haeseeese) 
12, Nalls, SONiters, Ole ccc cee ceca eee Joothocwedeeu HS seh ateraie are 
14. Flving pieces of rock from sledging or crushing.|.......- | pees we ete Bact s 
15. Other cuuses._o..0 0002 eee eee eee eee ee 2 10.00 | 3.04, 
eee | (rae Se OE os ee | 
Ol ci san entice eee erenceen ee | a0! 160.001 36.36 
Smelting plants: | 
16. Helage system (cars, motors, ete.)_.- 000-2. 4] 25.00! 7.27, 
17. Keolway curs and locomotives...o.......-.02-- 2) 12.530 3. 64, 
Vas Gr enescs22c ccc. ocr ek ee ee a sles oo ed | 2 etait | 
1¥. Other machinery... 000-000 eee | 1 6. 25 1.52 
20. FAVS Of persons. 2. oo sccccoccegdeeceteeeseccecs 1 §. 25 | 1.382 . 
21. SitoCatlonIPOre Bins oy. ec ek eee os we ooo e eo hoa Neatec cetee eke es | 
22. Fiving or falling objects (rocks, timbers, ete.) _ 2 12.50 | 3. ted 
2. Gas (burns orsuspliveiation) occ ole e lee eee eee 1 6.25 IJ.82 
24. Scalding (Steam or Water)... ole eee cece ee ne 1 6.25) 1.82 
Doce POC ET ICI N 2h Gr Guhl Soe e daha gy aiiela hie aie oa gcomttiar wel tcnd ain e at a aot lesen 
26. Hand tools, axes, bars, ete__... 22222-2222 el}. ee eee fede tee iogtiates 
Dior awal eS PVC, CCC: ost a See ee lh eh Ue oe Olan e a \" 
28. Burns from matte, slag, or molten metals | | 
(pouring or spilling)... 12222 lee eee 3 18. 75 5.45 
29. Hot-metal explosions............2..0-----00-- 1 6. 25 1. 82 
30. “OUN OR COUSOS 2 oo Siu, oe unin Seewn econ uenademclaneceade |ncetceee | aiaie wes l 
2 | SE Oe sna ee ONSEN Ren ga 16 | 100.00 | 29.09 
Auciliary works: | 
31. Liaulage system (ears, motors, ete.).. 2.2. e 2 10. 53 3.64 
32. Koailway cars and locomotives. ..0.2....e-e eens 1 5. 26 1.382, 
Boe. PMOL PCRSONS 26a ews ice aot Bast eae eet el acute he lage aad 
34. Falling objects (rocks, timbers, etc.) .-2. 2. 2_-! 4] 21.05 iset | 
DOk aN Ely SPLIT Eis Ce a 22s ear OT ci areata dll a ctera eal ws creche wis ar aicbete 
36. Hand teols, axes, bars, ete... 2... eee ee 1 5. 26 1.82), 
OTe CCTHICIEY cos otc col eek cd eked ba cus coewsee | 2 10.43 3.4 
Oi MASHER sooth obec mo agg ne als tacweua odwieeeech 4 21.05 7.20 
30. Failure of ladder, scatYold, or other support... 2 10. 53 3. Gt 
40. Handling hot materials Fonsi oa i fee eas Moan, aces ie has ie aye caret 
41 -OUNCR VIS OSS. oe hs oh a ea eee ue cals 3 15.79 | 5.45 
LE) OY eee ERE ee Der ae eT 19 | 100.00 | 34.55 | 
Grund total 55 


ee ee... 


Num- 
ber in- | 
jured 


——_—_—_—_—2.-_ oO leaee————SSSe ee Scar eS aaa eee 


Injured 
| 
Per Per 
i cent of cent of 
| group - grand 
| tot | total 
| | 
| 3.68 Lit 
1 18 0 
4.30! 1.31 
/ 9%, 233 
| 22.00 3. Ot 
24 Ar 
9. 96 | 3. Of 
' 7.39 43 
9 8 3.01 
' 5.69 2.4 
‘ 4.2%, 1.30 
| 32.465 | 
1 100.00 30.33 
| 
5.19| 2.08 
t 3.01 | 1.3 
| 1.30 22 
| 374! 130 
6.9% 1 280 
.o0 | .12 
| 17.22' 6.39 
tee .B 
! 62.03: 41 
ic BS 
| 9. M4 3. Of 
| 1.73 | .69 
| 22.17 | 8. §8 
3.16 1.% 
| 23.05| 9% 
100.00 ' 40.8 
8] OL 
9.4: 79 
| 10.08 | 2.98 
ae ae 4.03 
7.80 9. 30 
| M12) 4.16 
1.49 5 | 
§.95 | 264 
| 1.361 40 
4.21 1 
29.59 | 8.80 
100.00 ' 20.44 
eatensies | 100.00 
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20 ACCIDENTS AT METALLURGICAL WORKS IN UNITED STATES 


TaBLe 7.—Melallurgical plants: Accidents during the year ended December 31, 1924 


Temporary | | 


Per- , 
BE | te tt orn 
Cause Killed More | nent ; vent | BO |i total 
)to 14} than Total | Par: ie tal? fatal © 
days 14 tia} 1 | SOhE ’ 
days | | t 
el WAS, ee let eet Steet sila eee ees ee ee ee eee eee pane 
Ore-dressing plants: 3 | | 
lL. Haulage system (cars and motors, ete.)- 1j{ 49 40 89 2 secre 91 2 
2. Railway curs and locomotives.......-- 1 25 i540 EO Sie ae 41 a2 
3. Crushers, rolls, or Stamps.......-.---- | 1 es 106 » eee | 108 18 
#7 ables; SIPS tC ee esc oeeetnee jeeaanes | 33 | 6{ 39 | 1 '....-. ee ek 
5. Other machinery.....--.------------- 5 167 | 57 224 S seuss 2. ee 
6. Falls of persons...........--.-.---.--- 3 234, SY 823, Li eee! | Jai $21 
7. SutYocation in ore binS....-....------- 4 | 5 1 | Oo teeeis Peers | he 10 
8. Falling objects (rocks, timbers, ete). 1/1 181 65 246 | ay 1. 2h 25h 
9. Cyanide or other poisoning. ....2----- aunt | 5 2 7 1 A pees | a . 
10. Scalding (steam or water).......-.---- idamied j; 3, wW | 38 [).----- ------ as - 
6: GED 8 Fic 1 5 ar ere nae Po nce 2 I 26 | 9 35 i.-.-e- eeeeee | 35 ot 
2. Hand tools, ares, bars, etc..........-.|..----- |} We) St | PAG” Ny aise “48 |e 
13. Nails, splinters, ener Seite tell a eee j 140) | 168 | oe---- eeemoe lus 168 
14. Flying pieces of rock from sledging or l | 2 
Be a peer! | 85 16, 10; 6 ......! Wii WG 
15. Other causes_..2. 22222222222. 2 | 649 | 15; 806 |, 7 2 B15 ° bl 
i | 9 
4 Ges | Se ee ae 20 1,904; S571 | 2,475 | 33 | 3 | 3511 .. 2531 
| ci [ore tay seem or 
Smelting plants: é | , 1 sieails ae 
16. Haulage system (ears, motors, ete.)... 4 | 99 69 168 | 3 | sleet | re a 1v3 
17. Railway cars and locomotives...------ 2 | 58 41 WY pa aia clas we 101 
Te GEASS 3 sry tae topes cee an Are uae ain fess peat 21 22 43 Betas Sees bal | #3 
19. Other machinery. ......--.----.-_2_ ee 1 6A 52 116 | 7 aosees 123 12 
20. Falls of persons. ...........-2---2-.0-- 1 151 é 230 [eeees jotesse 30) |) oa 
21. Suffocation in ore bins_...2.22-2.2 2.2 l}.------ 5 5 10 | wren ne ee eee- 1U 10 
22. prtoe or falling objects (rocks, tim- 387 | 170 557 10 | 567 | oe 
WUS OU cw set rok eee atau ( ‘ pete ‘ 0 
23. Gas (burns or asphyxiation)... 2.2 _. 1 11 | 10 21 2 ionesTs | a f 5 
24. Scalding (steam or water)..........__- 1 18 | 16 34 joes tees at a4 
Oo: MOOCIIOIEY Soo uae ce lo clot goa ae pe oS Nace 12 j 19 ! seeree prcauaate 18 | 19 
26. Hand eile axes, bars, ete...... .ce.ccls<-s--s 228 | 96 a7 ical eoeeee pe | ¥ 
27. alle STNMLCES, Clee ook ad ee Boke 49 | 8 af | any gre Re = |! z 
28. Burns from matte, slag, or molten ie Sane us 
metal (pouring or spilling).....-2.-. 3 498 228 126 4 | oes 730 138 
29. Hot-metal explosions.......--.....---- 1 60 43 103 d lmesn es lob 1G 
30. Other causes. .....0.000. 002 cece eee ee clec wees 50) | 162, 758 | ee sy || 
; le eed a 
Total_......-.-----2e0--ee atta 16 | 2,252 | 1,008 | 3,260) 33... 3,203: 3,309 
Auxiliary works: | | | ae 
31. Haulage system (ears and motors, ete.)- 2 83 50 ' 133 | Pla ses! + 134 | 136 
32. Railway cars and locomutives._....--- 1; 34 30 | Oh eccet 1 65 ve 
33. Falls of persons... ...0.02.--.-ee eee e [eee ceee 1662 78 | 244 ||--2-0- 2 e- aaa OM 
34. Falling objects (rocks, timbers, ete.) .- 4 255 | 80! 335, Docent 336: 340 
35. Nuils and splinters, ete........---_---|------- 160 | 2B 158 | 1. ...- 189 rd 
36. Hand tools, axes, bars, ete........_-- 1 279 | 60 | 339 | o eases 342 HS 
Si.” BMcUtieH yo. as coco scunick oon es 2 30 Bi 86: aces Peers 3638 
SM NU ACHMIOT YS occ ca van oe foe aw cee 4 128 | 80 | 208 | 9 | aiieus av; 2h 
39. Failure of ladder, scatfold, or other | | | | 
STOO ak otis a aciertra aici daha © 2 3; 615) BO ereeiia kat 33 ine 
40. Handling hot materials. .-.-2.-222...- eben } £0, B82) OR I. Pecees | l@. ie 
41. Other cnu8es_.. 22222. | 3 | 570 | 145° 75 | a ( 6424 ro 
Total_._.... LE eee ee eee | 19} 1,793 | 6041 2,307 |) 24, 2 2422! 244 
Grand totals: cc scacveees een ces 55 | 5, 949 | 2, 183 | 8, 132 90) 4 pee RL 


7 Permanent total disability: Loss of both legs or arms, one leg and one arm, total loss of eyesight, paraly- 
sis, or other condition permanently incapacitating workman from doing any work of a gainful occupation. 

1 Ore-dressing plants include stamp mills, sampling works, slime plants, lixiviation, leacbing, cyanide, 
and flotution mills, 

fSmiciters include blast, reverberatory, and roasting furnaces; converters; casting department: acd 
refineries. (Iron blast furnaces not included.) Number of wives left widows, 27. Number of childrea 
under 16 years of age left fatherless, 35. 
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ACCIDENTS AT METALLURGICAL WORKS IN UNITED STATES 2] 


TaBLeE 8.—-Ore-dressing planis: Summary of fatalities and injuries, by causes and 


States 
Killed Injured 
Total, Total | 
1916- | 1922 |; 1923 | 1924 sagen 1922 1923 1924 
1916-1920 
1920 | 
fen ae rN et ean SOs 
! | 
ACCIDENTS BY CAUSES | 
1, Haulage system (cars, motors, etc.). 15 |.....-- 2 | 1 626 116 144 91 
2. Railway cars and locomotives..-_-. Reise utes 3 1 211 5A 03 41 
3. Crushers, rolls, or stamps....--.-- ie cae eaten eae pene | 601 90 182 108 
4. Tables, jigs, ete.._........-_.----- 3 ah eine nee 336 63 62 40 
5. Other machinery.......---..------ 48 § § 5 | 1, 348 | 223 340 232 
6. Falls of persons. ........-....-.--- 23 1 5 3 1,710 | 197 259 324 
7. Suffocation in ore bins. ......--.-- 16 2 2 4 | 30 | 5 38 6 
8. Falling objects ( rocks, timbers, } 
ClO) id ire seek Ol be Aone 6 les ie tncboewl ed 1 | 1, 606 216 236 250 
9. Cyanide or other poisoning... ..-- 2 1 Wiouteete eso Pen aess 10v 4 6 8 
10. Scalding (steam or water)_...----- 4 1 1S eee 124 27 22 38 
HW. Electricity. ..2.2...2.2..--.2--.2--. 13 1 1 z | 215 37 2 35 
12. Hand tools, axes, bars, etc....-.-- Pili de ceealsenetecleseeoce 1, 335 167 269 248 
13. Nails, splinters, et@....c2 os. ca ccclecccentlecececslocutwesle cases 746 1u5 255 168 
14, Flying pieces of rock from sledging | 
OF CUSNING cco 2 Seeeencee ecu sul teeeeloce eat loka ee 
15. Other causes..._...........---.--- 
SPOUAl co scul nth Meet ashen y foe 88 8 
ACCIDENTS BY STATES 
Alibimnacnce28e hk week eee! 
PINS, ohn a Sees Sees tae oe 
ATIZG 20 otc Pe Pee or tk ae 
ATRANSNS 2 ooo. cat alcec asec: seeks 
California... 0.002... eee w ace eens 
CONOR ANG ee cd te a hee bl 
TUG eh ee th tes 2 Ry ete de Ghee 
TA MOIS ose ees ee Bc he ee rs 
Kansas. ol... .. A eee OR MEMORY CUM RECIE State tre Commn werd, Leen ied 
IY GIA oc othe ee od ke plete leas OSE 
Minnesota......-...-..2..-222- eee eee 
DLISSONITI coc. ccc kes ct cake tata ee 
NOC oececeenccet wed Setedtiewas 
Ts Se! 1 een ee 
New Jersey. .....------2 2. eee eee eee 
New Mevico.......----...------------ 
New Y 0ths5.25 es ece ce ese eo 
Ok ANOME sesee ou eo seo: 
OlrGROl ochccee soseectctiveeuetecewse ss 
Penis Va tesco he oo ees ew es les oie Dele oe Weert od al ees 
SOU akties sec os eee ce a et Ste ne Does ae | 2 
Tennessee. ..--2 22.22 eee eee 21 
US 4 Setueis ed ot che ce ee Cah age Be | } 1h 
MORIN GMs. wccG foto ut es ct en BS PEN el eee ee | mek ete een ete oe ee | 59 58 69 45 
NGG is eee etre eke kee oe e's ok D hrses ae oe cnoies vel 143 |.... 22... 27 13 
Wasi) Obie asceacuctelek saticaaas shel seate ed tk eet cae c oe (GEadi | 41 5 13 4 
WisStonsin. ocecuwesce. cau ees bes ks As acai Mt eae Pacha ss 3x9 7 10 18 
OU Or SUAVOS, 322g cea 52s ee Sat Bi eaten 2 hswacewe | 463 201 55 113 
MOtalwsice eck acess ewe dencaws 161 12 | py 20 | 13,959 | 1,084] 2549] 2,511 
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TABLE 9.—Smelting plants: pene of fatalities and injuries, by causes and 
tates 


ACCIDENTS BY CAUSES 


16. Haulage system (cars, motors, 
17. Railway cars and locomotives...... 
18 CRANCS .oo nde oe ccicecccdceuccue 
19. Other machinery.................. 
20. Falls of persons...............--.- 
21. Suffocation in ore bins. ..........- 
. Flying or falling objects (rocks, 
timbers, etc.) .. 2... et eee ene 
. Gas (burns or asphyxiation) _....-. 
. Scalding (steam or water)......... 
: AAS usueruladcisswesteawaawsus 
. Hand tools, axes, bars, etc.....--2 |... eee eee] cen [econ ene 
. Nails. splinters, ete....-.. 2 [felt e teens 
Burns from matte, slag, or molten 
metal, (pouring or spilling). ..... 
. Hot-meta! explosions.............- 
. Other causes...................... 
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Oklahoma... 22... cece nce cen cen esnne 


West Virginfa..-..................... 
Other States_.......-.-20--2-- 
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TaBLE 10.—Ore-dressing planis: Summary of number killed and injured per thou- 
sand soo dow workers employed, by causes and States 


] 
Killed | Injured 
ae 
Total, 
1916- | 1922 | 1923 | 1924 jist 1922 | 1923 | 1024 
1920 


, 
aan | meer | nnn | ee | ee fn | ED | ep 


b) set ieczesecoumusentecet eet 6.017 | 10.406 0. 742 5. 655- 
2. Railway cars and locomotives... 2. 028 4 886 6. 291 2. 548 
3. Crushers, rolls, or stamps......__. 8.777 8.143} 123123 6711 
4. Tables, jigs, eto......2..2..22222-- 3. 230 &700| 419 2. 486. 
$. Other inmery.................- 14.976 | 20177 | 2.001 14. 416 
6. Falls of persons__............-.... 16, 437 17.826 | 17.521 | 20.133 
. Panes op inet eoeka ciiabess as . 288 . 452 2. 871 . 373 
. ng o t , 
CUCD nee Shee Peso reser bee ce 18,437 | 10.544 | 15.065; 15,535 
9. Cyanide or other poisoning... .._. 1, 048 - 362 . 406 - 497 
. Scalding or water)......._. 1. 192 2.43 1. 488 2. 361 
ll. Electricity...................-.--- 2. 067 3. 348 L 758 2 175 
12. Hand tools, axes, bars, etc.......- 7 12,882 | 16.110 | 18198 | 16410 
18, Nails, splinters, ete..........._._.}].......|--..-.-].-2----|-..2.-- Y FAIL 0.501 | 17.261 | 10,439 
14. Flying pieces of rock from aledg- 
ing or crushing........-........-|.-.----|---0e-e|--e-- ee eo necee 8.920 | 14749 & 380 6. O42 
15. Other causes_..................-.- 36. 757 779 | 33.351 | 50,643 
TOUR soos okccoweworee 34.177 | 179. 815 186, 081 
ACCIDENTS BY STATES 
Alabama ...................-.--------| 4.815 |.-...2.].-..-..|....---|] 90.618 | 74.074 | 202 632 |........ 
BOK oo ee 118. 786 
Arivona_........2.20..0.......------ ee 191. 793 
Arkansas ................ eeccnncnnnee-| 2006 {..-..../--..-- 2/222 222. |] 138. 365 |...) IBA BAL |... is 
Califormig. ooo soos os eck 174. 873- 
Colorado .. 2... eee we 87. 026. 
Cs 11, ee a Ae Ine Rea 101. O10 
WMinois........ Sats hiatal edie? a 127. 907 
Ni Rene ple heen es Peer, Cat cet kde ke, 8 po tha, Mee alles eh 95. 238 
Michigan......2......-......-....---- 54. 498 
brnesota.. ee eee nen nn nee ne 192, 893 
Missouri. .... nesah ne Sie wets Sica Rie no 2a Hee 165, 205 
Montana. -_.. 22 ewe ee 64. 507 
Nevada........................-...--- 126. 021 
New Jersey... 22... coo owen wenn ene ee 78, 608 
New Mexico... 22. c tee ewe owen ne 250. 7 
OW Y OPK: oo ee 125. 458 
Oklahoma............................ 421. 922 
OW ooo eS hoes oe sce wk en atte ec OOO ll Seeaeeclekaceualete oelae 160. 000. 
Pennsylvanit. «252.220 lcs2vensscsac se aeeoclsseeses fetes |-.-.-.-|] 125.000 |-...-...-] 13.690 1.2. 
South Dakota........................]....-..|...---- ete eee | 4. 367 87. 336 
Tennessee... eww eee e 156. 977 
GAH oe es uae ss ace 264. 881 
Vermont 555.3 oes ioe ee cc a bce Metsu 6595. 556 
Virginia occ ec voev cee cece eek 62. 802 
Washington... 2.2.22 ccc wenn ee lence cclecnncce 17, 858 
Wisconsin............................ 206. 897 
Other States.....................-.... 78. 746 
TT OCB oee eek ie eee sene et 
e 
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TaBLE 11.—Smelting plants: Summary of number killed and injured per thousand 
300-day workers employed, by causes and States. 


Killed | Injured 
Total | | | 
19l6- | 1922 | 1923 | 1924 |), FOL rez2 | 1923 | 1024 
1920 
a a inp tf cmc: ecm cf enc eee 
ACCIDENTS BY CAUSES 
16. Haulage system (cars motors, etc.).| 0.140 | 0.005 | 0. 075 & 622 5.850 
ur Halles? cars and locomotives... .. ws .048 | .088 . Sy ote 
19. Other pacentit Gee io eo oak -164] .048 | .075) . 4 G48 4% 
20. Falls of persons. ..............-.-. .135 | .240; .112 9. 100 7. 868 
a Suffocatio nino ore bins............ SO01S|oncc vox 038 |.......|| 410) .006 j........- 32 
22. Flying or “falling objects (rocks, 
timbers, ete.)_.--.._-.------ 2-8 . 053 O48 | .088 20. 280 | 19.397 
23. Gas (burns or asphyxiation). ...-. .010} .048 | .038 1. 462 187 
24. Scalding (steam or water)......... -019 | .048 |_...... L387 | 116 
25. Electricity...............-..-..2-. O77 | 1048 [222-02 } ee . 900 . 650 
2. Hand tools, axes, bars, etc. -_...-./...- 2}. ele ele 10.963 | 11 084 
27. Nails, splinters, share Chih needa ranina ia cient Gee cana a eee re | ieee te 3 149 1. 050 
BUEN ayes matte, slag, or molten 
uring or. spilling) deasve 044 005 03s 25.902 | 24.973 
29. Hecate explosions........-.....| .048 |....... 112 4.788 | 3558 
30. Other causes.............-.----... 058 048 075 33.924 | 25 966 
TOtAli 2 oioo eoess oes dees ece ..| .893 | .766 . 637 
——— =——_ 
ACCIDENTS BY STATES | 
APIZONG.< os onesie do tdcwdeceeeoess 1. 432 624 406 
KANSAS...-...-.-..----. 2 eee 1108: bocce: eee heen 
Oalifornia..........-.- 2... ..-2222eee 2. 002 |...--.. 4, 808 
Colorado. ....22. 2-2 2c eee eee nee e ee . 840 | 1.253 | 1.695 
ONS oe a ee . 550 | 1.341 559 
UNG Che T eS eee EON eal, eee, PROT Hecet gta eteee yl Ue Ss 
Michigan..........-....-.---.--222.-e 417 | 2.353 | 1.795 
§S50UF 1. bcs ec's bcceGeees ccseiedsedeen e OBE icecc nla Siwees ceweees 
Montana...-...-----..- eee 1 239 | 1.874 | 1.018 
Nevada............---.-...--------.-- 1.046 | 2.985 |... -- 2/2228. 
Now Jersey........--.-.-..-...---..-- . 863 | 1.575 | .301 
Oklahomsa..........--.-.------.-2.0-- -467 | .7a4 |....... 
Pennsylvania.._.....-..--.-- 2-222 ee $414 lee eee seu ee. 
"VOXAS oe os Ss ae ene ete OOM eee tel ewwcsueleces cot 
IGG te te tt 1.954 |... 22. 1. O91 . 
West Virginia........-....2-.2.- 22-2. . 220 | 1.636 |... 222)... eee 
Other States.........._....___.-.--2-. .985 | .217 767 | Cw 
ne 893 | 766 | . 637 | 
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TaBLE 12.— Metallurgical plants: Summary of number of men. employed pete 
number), by States 


| Ore-dressing plants | Smelting plants 
| 
Total '| Total 
1916- 1922 1923 1924 || | 1916- 1922 1923 1924 
| 1920 1920 
es a asl 
Alabama........---- 907 48 102 44 | RAS NSE CRORE eee (Metter 
asks... ...----.-.- 2, 562 269 476 1 77h RE ESO RENEE MR emayae 
Arizona. ....-------- 12, 200 1, 052 1, 628 1, 967 16, 616 
Arkansas.....---.---| | 582 [.......... (') 557 
California. .._.-..-.- 3, 919 428 622 637 3, 172 
Colorado... ..-------- 7, 356 642 874 629 || 11, 443 
Idaho. ......-------- 2,711 419 552 520 ) 
Nlinois.....--------- 606 86 140 80 || 17, 192 
Kansas. _....-------- 836 257 202 254 8, 250 
Michigan.......-.--| 9, 842 983 1, 105 1, 201 4, 541 
Minnesota. ...._-.---! 2, 262 244 515 S00 Sooo ce. adsense ese was 
Missouri____..-.---- | 5, 645 | 578 631 | 711 6, 371 
Montana...-.------- 8,782 | . 1,043] 1,183! 1,066 10,615 
Nevada ......------- | 6, 363 673 | 1,085 834 | 4,818 
New Jersey.......--. 3, 039 428 458 442 || 18, 968 
New Mexico.._.._-- 4, 155 367 475 537 ” 
New York. ...-...-- 3, 271 864 831 1, 090 1) 
eee oboe src 3, or 663 es i ha 
Te@MOD._-.-----.----| DOR |~---.----- 
Pennsylvania eee C leeeeseeens 71 10 16, 178 
South Dakota... .--- 1, 452 229 : 209 197 (1) 
Tennessee. ......---- 1,72 172 250 224 (1) 
Texas.....---------- (a ere 312 354 4,345 
Atal ccouiesvecese 11, 508 814 902 1, 679 | 11, 839 
Vermont... ....-.---- 745 | 79 89 81 (1) 
Virginia. .........-.- 2,081 \.....-..-- 271 225 |; () 
Seong ee 483 | 63 | 148 190 | Aas 
est Virginia. __..../.-.-.----- etacetentlesedendetaleecesacete ' 
Wisconsin....---.-.- 1, 248 50 47 92 | 0) 
Other States......_- 3,263! 1,216 92 | 1,234 || 24, 762 
Total.........- 102, 374 | 11, 676 | 14,899 | 15,735 | 182,980 


1 Included in ‘Other States.”’ 
TABLE 13.—Metallurgical plants: Summary of full-time, or 300-day workers, by 


States 
| Oredressing plants Smelting plants 
| Total Total 
| 1916- 1922 1923 1924 1916- 1922 1923 1924 
| 1920 1920 
 AJabama........-... 623 27 79 yh) | pa | EMe eees Entree (er Arn OMe Sree te 
Alaska...... BD ietiateh 2, 953 3)2 542 SIL | ekdewns eee bcecese ek sestcic celueecc utes 
Arizona......-...---- 13, 549 1, 125 1, 830 2, 315 19, 554 1, 603 2, 467 2, 739 
ArkansSas......--..-. : 8 Ma eee ete 10 joasecwoas 2,100 si Tosi iccS eacecsa th delgecedewues 
California... .-..-..-- | 4, 133 462 664 589 3, 496 38) 208 881 
Colorado.....-.-.--- ; 7,240 628 704 632 11, 898 798 1, 180 1, O81 
Ousuke bene asters 2, 619 361 556 112 | Hee | ple eo peeerNeabG ERM eee (emery eDEaA 
Wlinois.........----- 68 127 86 || 20, 017 1, 491 1, 789 2, 270 
Kansas ....-....---.- 616 219 258 210 B G70 lee ee leek 577 
Michigan.......-...- 10, 150 849 1, 107 1, 156 4, 801 425 §57 449 
Minnesota......----- | 1, 392 | 168 263 Lee licosn ons veleweseecsen|ousosexnculeveeecedss 
be OUN Wii. enccwsews 5, 201 601 684 6, 882 |......---- 663 
Montana..........-- - 9, 099 1, 130 1, 200 1, 192 11, 208 1, 601 1, 965 2, 014 
Nevada. ........-.--- 7, 154 6 1, 193 5, 738 XS 1 is ee 1,075 
New Jersey.......-.- | 3, 142 414 449 458 22, 004 2, 540 2, 559 3, 619 
New Mexico....-...- 4, 493 298 541 OAD ro ool ocoe Sat erase er se eet Leese 
New York._....----- 3, 758 737 Ve O02 a eee ae eee 635 |....2. 222k 
Oxklahoma..........- 2, 745 590 510 666 | 19, 264 | 1, 363 1, 526 | }, 441 
Oregon.....-......-- <1 5 a eee 27 / 5 | eT Jretentgsecpececneses [eseeese se: 
Pennsylvania... _--- 232 |-....----- 73 7 | 19, 325 | 2, 592 2, 965 3, 075 
South Dakota-......- 1, 607 276 231 | 59) 1° EY ae et BN OSPRae Om ee ear, (te Rye OM Nee relent ey ar zee 
‘Tennessee. ....--.--- 1, 535 127 | © 238 ' N72 Wa ks eek 182 186 
ft 1 ne ean ee eee eee eee 356 | 357 || 5, 261 Ct ee 721 
WIth cn cee eek ss 13, 577 745 1,014 | 2, O16 14, 327 1, 948 2, 75) 2, 21 
Vermont......-...--. 712 76 | 87 od eee toes ee eee Jove eececee or ees 
Virginia. .....--..--2: By 412 Vox vee e os 225 | 20G ti ledeariitsu tes cacinle de. cfauduatexmeledene Domed 
Washington... ...... 338 | 70 143 | 72 1 | RARER eins eat ar atte diay 605 
West Virginia......_|........-. Debate laa eater need Aue Aas 4, 544 651 705 627 
Wisconsin.... ...... 1, 130 59 40 | Bi Niece chess em eeue Vaan tl ole woe cats 
Other States.......-- 2, 700 | 1, O81 731 1, 078 | 27, 401 4,611 6, 522 4, 930 
Total.........- 104,034 | 11, 052 | 14, 782 | 16,093 || 207,195 | 20,887 | 26,677 | __29, 231 
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TABLE 14.—Metallurgical plants: Summary of days of labor performed, by States 


Ore-dressing plants | . Smelting plants 


Total | Total 


1916- 1922 1923 1924 i 1916— 
1920 | 1920 
Alabama..-......... 187, 134 8, 190 23,7 5 -.¥ 1) ae ened Rees AVNER erent (OWI 
pate gou eae ease. 885, 906 03,509} 162, 656. 93, 439, cmeeeeuwes aceadenkcalesceecaucs|aeosentses 
Arizona............-. 4,064,248; 337,363) 640,133; 694, 532:| 5, 866, 040 
Arkansas_...-...-.-- 142, 988)........-- 670|......-..- |) "811, 785 
California...z....... 1,239,925: 188,687} 199,067) 176, 839, 1, 048, 923 
Col Onca-. goesene 2,175,028 188,418) 238 189, 692 | 3, 570, 055 
Idaho................ 785,525 = 108, 151 166,919) 148, 450 |_....2222 je [nn eee elec cn ncn eee 
Diinois.. 2.22222. 165, 089: 20, 493 38, 214 25, 2 6, 005, 430 
2 ee 185, 115, 65, 770) 77, 436 63, 017|) 2, 603, 717 
Michigan............ 044, 332,078} 346, 865:| 1, 440, 223 
Minnesota._........- 417, 541, 630 78, 975 OO 00 | eos See oe cetera es ase 
issouri...........-. , 660,366, 174,735) 180,317; 205, 176 2, 064, 880} 
Montana...........- 2,729, 915 866]  387,061| 357, 700,| 3, 380, 550) 
Nevada. ...........-- , 829, 187,738) 357,971) 257, 166) 1, 721, 898 
New Jersey........_- 620' 124,251, 134,575} 137,316! 6,601,071 
New Mexico......... 1,348,439, 89,534) 162,331 sel en (CRE enn, [aan oC ey epee 
ew York_.......... ,555. 227,237; 220,969} 327, 691\|..........|..-.-..--- 
Oklahoma........... a an ; 
TOGON <2 seleseceecccs 
Pennsylvania........ 69, 386, 
South Dakota......- 481, 902: 
‘ennessee estencea aoe (J 
OXGS ooo cane ar eu Sen seouee cee 
Wtahii ce ceciececsc: 4, 072, 924! 
Vermont............ 213, 830 
MAo eo cesccceese 813, 878 
Washington. .......-. 107, 360 
West Virginia.......}........2. 
Wisconsin ........... 339, 808 
Other States......... 809, 243 
Total.......... 1, 210, 000 


oneraied 
Ore-dressing plants Smelting plants 
Total | 
1916- 1022 1928 1923 1924 
1920 
Alabama............ 188 171 230}. -  ~ABB Wekvnccececli sect desdsl sou cedsecchcuscccets 
Alaska..........-..- 346 SAP BST hee tlacd ad aueees cal eee ce seauel en cecctense 
Arizona. .........-.- 331 32] 338 358 351 
Arkansas. .......-.-.- 246 |.......--. WRT Nes ees! Ole lsbuees habe loe eee as ee 
California..........- 316 324 320 291 320 
Colorado..........-. 296 203 273 354 350 
Idaho..............-- 200 258 B02; .~*2BB rece oeseccl se nescence Scape an cola scars 
Dnois. 2... 2.2.28 272 28 273 362 365 
@NSAS.....-......-- 221 5 265 | $£=2@MBi 816 ‘elf lle. 321 
Michigan... 2.2.2. 309 259 301 200 336 
Minnesota.........- 185 207 TSS), ° “eIAB eel ta i lel ts eS ek ot 
Missourl........--.- 276 302 286 356 391 
Montana. .......__.. 311 325 327 $62 350 
Nevada... .......... 337 279 330 - Ba | 
New Jersey...-...... 310 280 204 365 
New Merxico--....._- 325 244 OO2 )! BSB coat eee ede get ae as 
New York..........- 277 263 266 |  3Ol fi... ---eelee eee] | (814 Jollee... 
Oklahoma. .........- 264 267 249 
Oregon....-.--.--.-- 296. teshctcnd 175 solseeeee 
Pennsylvania........ MB. Necelecnc sts 310 338 
South Dakota.....-. 332 362 332°) ' “848 ec ccolore eee cbt echoes oes ceeees 
Tennessee.........-- 267 222 285 $57 
"TOXGS 2 cce ue suds cake ebeans 315 342 35 
talent ee te don 354 25 337 365 
Vermont......-..-.. 287 289 201 y 2°, et ane ae OE mE (Leen CRE [pre eEaN e 
Virginia..........2-- 7 2 an eee Y40 0} OIG ew ee a lees eden oalacedsdactacaseesses 
Washington....._..- 222 335 289 363 
West Virginia... <.\oi Joos ccscl se ce ws ocho eel eeeteeeecs 365 
Wisconsin._.....__.. 272 301 OBB). ADRE Wlccw the ccieew cache accent col sakieeeces 
Other States. .......- 248 | 261 | 246 336 
Total.......-.- 305 284 208 382 
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TABLE 16.— Metallurgical plants: Summary of percentage of fatalities and injuries, 


by causes 
| | 
| Killed | Injured 
Cause of accident lua { ae | 
otal | (¢) 
1916-1920 1922 | 1923 1924 1916-1920 1922 1923 1924 
eer eit th Noe te i ee eh en | shoots Set A at 3 
ORE-DRESSING PLANTS | 
1, Haulage (cars and motors)..-... 0.32 ees 8. 33 5. 00 5. 65 3. 63 
2. Railway cars or locomotives....- 6.83 ........ 12. 50 5. 00 3. 65 1. 63 
3. Crushers, rolls, or stamps -.....-- Kt ie ess peeenes 5. 00 7.14 4.30 
4. Tables, jigs, etc.........--...... 1864). (888 (ase cele leeoenes 2. 43 1. 59 
‘$. Other machinery............-... 29.81 41,67 | 20.83 | 25.00 13. 34 9. 24 
6. Falls of persons_..........---.-- 14.29' 833: 20.83 15. 00 10.16 | 12,90 
7. Suffocation in ore bins......_... 9. 04 |. .22.-- 8.33 | 20.00 1. 49 . 24 
8. Falling objects (rocks, timber, 
On MOUG) eae cuenta oa os aS 3.73 | 16.67 j......-- 5. 00 9. 26 9. 96 
9. Cyanide or other poisoning. - ._- [o24e! R98 io ee 4 32 
10. Scalding (steam or water)-_....-. 2.48: 8.33 Oe Gay (Ceara eee . 8 1.81 
1). Electricity.......-2-...-.22.20-- 8.08 | 8.33 4.17 | 10.00 1. 02 1.30 
12. Hand tools, axes, bars, etc. ...-- 260 li coavaws teaectet josecciess 10. 55 9. 88 
13. Nails, splinters, etc. .:..........]...-.....]----.--- FAiidicig tet lite 2 uate 10. 00 6. 69 
14. Flying pieces of rock from sledg- 
ing or crushing........-........J--.-.-.--[----0e besareriiar nl earn 4. 87 4, 26 
15. Other causes...........-.----..- 8.07 |...----- 20.83 | 10.00 | 10.34 | 32.46 
TOU) cee eee ca ouwce woes 100. 00 | 100.00 | 100.00 | 100. 00 | 100.00 | 100.00 
SMELTING PLANTS | ) 
16. Haulage (cars, motors, otc.) ..._- | 15.68 | 12.50) 11.76 25. 00 : ~1t 6. 86 6. 60 5.19 
17. Railway cars or locomotives... ._- 5. 95 6.25} 5.88 | 12.50 | 1. 76 2. 92 3. 01 
IS. Cranes o.oo ecb ond dn nesccecece ae. os eee! ee es ee ene Ns 1.33] 2.82] 1.30 
19. Other machinery......-.....-..- 18. 38 6.25; 11.76]; 6.25 4.03 3. 56 3. 74 
20. Falls of persons. <2 --a22..222 15.13 | 31.25 | 17. 6. 25 | 7. 56 6. 97 6. 98 
21. Sutfocation in ore bins.........- 1.62 lsseuncwe 7, Jal een ee OT lcxceccse . 30 
22. “lying or falling objects (rocks, 
timbers, etc.) ......--..----.-4- 5. 95 6. 25 5.88 | 12.50 | 1829 | 15.51 | 17.22 
23. Gas (burns or asphyxiation) . . -- 1. 08 6. 25 5. 88 6. 25 | 1.27 1.12 .70 
4. Scalding (steam or water)......-. 2. 16 Ge 20 es wees 6. 25 . 67 1, 06 1.08 
2. Electricity..........-...2-22-.-- 8. 65 6225: esleecce |e 43 . 69 . 58 
26. Hand tools, axes, bars, etc... .-- | Sepier Saey Peete Someeoniee melanins 8.761 8.40] 9.84 
27. Nails, splinters, etc. ...-...--..-|-- 0... ee leenceene|--a ene nn[ee nen. 1.87} 2.41} 1.73 
28. Burns from matte, slag, or mol- 
ten metal (pouring or spilling) - 4.86 | 12.50 5.88 ) 18.75 18.92; 19.82; 2217 
29. Hot-metal explosions...........- S04 cca.e 17.65} 6. 207| 367) 3.16 
30. Other causes...........-.-.-2... 6.49} 6.25] 11.76 |........ 29.11 | 25.98 | 23.05 
100. 00 | 100.00 | 100.00 
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TaBLE 17.— Metallurgical-plant accidents, 1919-1924 


Killed 
Cause 
x ee 
| 
Ore-dressing plants: , ! 
1. a eedenae (cars, motors, : 
OlC) 2 nde eu c ate os 5 
2. Railway cars and locomotives. 6 
3. Crushers, rolls, or stamps._.-_-. 5 
4. Tables, jigs, ete............_.. 2 
5. Other machinery...........-.. 31 
6. Falls of persons..._........... 15 
7. Sutfucation in ore bins __.__. | 16 
8. Falling objects (rocks, tim- | 
bers, etc.) ...-.222 022 nee 2 
9. Cyanide or other poisoning. -- 2 
10. Scalding (steam or water) - .-- 3 
11. Electricity. ....... 202.2222... 8 
12. Hand tools, axes, bars, Ch iealesesaee 
13. Nails, splinters, OC 2 res Seats 
14. Flying pieces of rock from | 
sledging or crushing........|......-. 
18. Other causes._..........-..-. ll. 
"TV Otel: ccwsseite we ote s 106 . 
one plants: 
ae system (cars, motors, - 
17. Railway cars and locomotives. 4 
18. Cranes. .... 2-2-2222 eee | 6 
19. Other machinery_....____._.- | 15 
20. Falls of persons............... | 18 
21. Suffocation in ore bins_.....-. 4 
22. Flying or falling objects, 
rocks, timbers, ete.)........ 10 
23. Gas (burns or asphyxiation). .| 4 
24. Scalding (steam or water) ...- 4 
25. Electricity.........-__----.---- 4 
26. Hand tools, axes, bars, ete... .|.......- 
27. Nails, splinters, ete........2--[..--..2. .222-e.. 
28. Burns from matte, slag, or ; 


molten metal (pouring or : 

spilling) | 
. Hot-metal explosions 
. Other causes 


er 


ee ee 


sae ri works: 
1. Haulage system (cars, motors, 
OLO) eeco eed eth he ocd oes 
. Railway cars and locomotives-| 
. Falls of persons.........------ 
. Falling objects crocks, tim- 
bers, Ct@.j cide ccs ckews : 
. Nails, splinters, etc.._.._..__- 
. Hand tools, axes, bars, etc... 
. Electricity... ...22..........22-- 
. Machineryv...__..._....-.---- | 
. Failure of ladders, scaffold, or 
other support 
. Handling hot materials_.._... 
. Other causes_._...- 2-2-2. 


1 Permanent total disability. 


| Permanent | | | 


| disability | ‘Tem. | Total | Total | Ay 
bode porary |<), col- | col- | 
disa- Slight 4 pee and 
eacursrarees 
2 3 4 5 | a a 
see ete NS Resta 
| | 
| | 
eraiect 4| 233 405; 638; 642! 647 
seen: 6 73| 198; | 27, ww 
ie Seed ) 1] 08 437 | 641) 660, 685 
i 3 69} 220; 279} 23, 2S 
ee 49 386 | 1,062! 1,448| 1,497; 1,538 
iene: 9 420| 1.007) 1,427] 1,436 1,451 
ee Seer 11 52 63 63 | 7Y 
2 | | 302/ 969} 1,971| 1,281 1,236 
beeen! 2 18 2 47 49 3 54 
Seip | 1 40 124 165 168 
Peres 3 49 129 | 181 18y 
tees 15 215 990 1,220{ 1,220 
ee ee 7 6 716 809 5 
feed coed 786 
| 3, 587 | 
12, 765 | 12, 939 
| 1, 316 
wecaaete 400 
072 
hae 866 
ae 1,471 
A en mene 18 
tee 3, 197 
Seema 215 
| 197 
pre es 116 
1, 810 
| 4, 246 245 
TORS a 506 | 5h: 
oeeeace 5.454 | 5, 46865 
| 20, 489 | 20, 608 
Reieucts 513 RY 91 
| 313, 328 
eee 1, 150 | 1,137 
| 1,857 | 1,865 
696 | 6985 
. 1,390! 1,391 
150 | 164 
eeu tanta 925 : 934 
! 145 152 
| 39 
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$95 | ‘ 
beeen 3,849 | 3, 561 
11,383 | 11,470 


44, 811 | 45, 121 
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th es 


Loss of both legs or arms, one leg and one arm, total loss of eyesight. paraly - 


sis, or other conditions permanently incapacitating workman from doing any work of a gainful occupation. 


Permanent partial disability. 


Loss of one foot, leg, hand, eye, one or more fingers, one or more toes. 


any dislocation where ligaments are severed, or any ’ other injury known in surgery to be permanent partial 


disability. 
* Time lost, more than 14 days. 
‘ Time lost, 1 to 14 days, inclusive. 
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TABLE 18.—Copper metallurgical plants: Summary of labor and accidents at selected 
nts, 1916-1924 


| 1916 1920 
MILLS | 
Number of plants..... .........----------- 133 
Men employed..._..............--.-------- ! 36, 598 
Number of 300-day workers................ | 41,013 
Total days’ Jabor (shifts)........... cos ecerests 12, 304, 012 
Average days active_..........-...-...---- | 336 
Number killed_...........-...22.--.-2.--.. 33 
Number injured.............-...---------- | 4, 841 
Number killed per thousand 300-day | 
WOPKOIS i c0we 5. eho ee eee ie Sess | 0. 80 
Number injured per thousand 300-day 
WOOK OFS. 2s cscs eek 2 a cetde sees 118. 04 
SMELTERS | 
Number of plants._... ........---2 22-22. 106 
Men employed. ...........-.....2..------- 51, 863 
Number of 300-day workers..............-. 56, 885 
Total days’ iabor (shifts). _..............-- 17, 065, 450 
Average dnys active. ............-...-.---. 
Number killed. ............2..-...---22----- 62 
Number injured.....-.......-.-.-.-----.-- 9, 466 


jured 
Number killed per thousand 200day 


WOUCKOIS po ca ob a oa ew ates ene 1. 00 
Number injured per thousand 300-day ee 


workoers._..............._._.....--.-.-.--- 
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TABLE 21.—Metallurgical plants: Fatalities and injuries per million hours of 
exposure, classified by length of shift, during the year ended December 31, 1924 


Character of disability 8 hours 9 hours | 10 hours 
ome | | 
i stash ene re i cr ahs 0. 433 
Permanent total disability. 22... 5.2 coon e aw eees utes San eeincetssdte|veeeda solees ipeeeriencacs | 217 
Permanent partial disability...........-.--..2...-...--2.----------- 1. 082 
Other serious_.... Rees atten aoa iste S auc Donne en ala eee: 19. 2n2 
SHANG cece cuss cet see eu sc tance ie ete katie gaia raw alist 66. 662 
Potal (njaneS.c202 ioe cero esl et icgese ee cosets tee sea Se 87. ZB 
Total fatalities and injuries...............--....---2..--.----- 87. 656 
SMELTERS 
Ota) ice hc ea a Dae a cite ee oe Seas She ta |, ie Caren ee beled he arsaNn Stes 
Permanent partial disability......-.-....2.222 2.002 BES eae eae oes 
Other serious 2)... tcccs eco etenen Souedalavassietwe ceeds aes sned eben eerie 
Bl QHES eee 6 es eed ys caesatacsiuecesecnateanalen ea cacpedsse i eau kc 
Total injuries. ¢..cecon sco 32 Sese ccs hccice wie secescdoiicctacssece, ~OR,007:) 820948 22u-dsncc ce: 
Total fatalities and injuries.......--...--..---.----.---..----- | 


H 
| ewaenws se eee e 


Men employed 
Aver- Killed 
Num- Days of 
Equiva- ag per 1,000 | per 1,000 
Men employed adie Actual | lent in Votiaallie days 300-day 300-day 
number | 300-day pe active workers | workers 
workers 
MILLS | 
2 ee 199 ; 907 630 | 188,858) 208 
10 to 14.........-.-.- 69 702 728 | 218, 428 PG eel TID Ves) 
15 to 24_..---.-.----. 56 | 1,045 889 | 266,815 | 255 |...2.--} ATT Ll lol 
25 to 49..0..0 0. ee 54 | 1,887) 1,784! 535,128: 284 
50 to 90._.....-..---- 34| 2,275! 2,235' 670,647: 295 
100 to 199-2222 ooo 19 | 2,580) 2,818 | 845,320; 327 
200 to 209.-.._...... 5' 1,284) 1,458! 437,492; 341 
300 and over... .... | 10) 4679! 5,240 | 1,571,887 336, 
Total.......... | 446 | 15,458 | 15,782 | 4,734,575, 306 
SMELTERS | | | 
1 to 24_...- 2-2 eee 30 | 302 92, 69,707, 231 4...-....] 47 |o.-.-.e- 
25 to 49_............. 219 254 76,170: 348 
60 to 99.._......-..-. 17 1, 268 1,407 | 422,044! 333 f....--2.| | 283 eel elle 
100 to 199..._.......- 19 | 2,677| 2,875] 862,443: 322 |.......-) 680 |... 
200 to 209........___. 11} 2,603; 3,081 | 924,209' 355 
$00 and over........- 31 | 17,872 | 21,352 | 6,414,552 359 
Total.......... 114 | 24,941 | 29, 231 | 8,769,224, 352 


a a nt 


' Alaska not included. 


TABLE 23.—Ore-dressing plants: Accident data based on average number of days 
mills were operated in 1924 ' 


| Men employed 


| 
a Killed | Injured 
Num- Days of | In- per per 
Average number of days ber of Equlv- | labor per-| Killed | jured thousand | thousand 
plants, Actual | alentin| formed ; 300-day | 300-duy 
number ; 300-day | workers | workers 
workers | | 
314 and more.............-... W1 7, 633 9, 189 | 2, 756, 577 
SOO UO Slo nciceccceicce ceded sie 79 | 3, 084 3, 217 065, 118 
250 to 200.......-2-2-2-0-- 28 ee 65; 2465} 2,245} 673,443 
200 00249. oo cccwecesdccceeecs 33 697 545 163, 551 
T5010 109s eke ste goes ce ease ees 44 568 322 96, 641 
10010 149. ..cc ccc ces cek ses nas 33 295 119 35, 668 
10 00 osteo eke ied 41 503 117 365, 300 
Less than 50................-. 40 ) 213 23 8, 277 
TOtAl ces ccsteueeeen cee 446 | 15,458; 15,782 | 4, 734, 575 


1 Alaska not included. 
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TABLE 24.—Smelling plants: Accident data based on average number of days 
smelters were operated in 1924 


re | ee Tt 


| Men employed 
oe eee ee nem Killed | Injured 
Num- Days of Tne per per 
Average number of days ber of Equiv- | labor per- | Killed jured ; thousand thousand 
plants, Actual | alentin! fopmed 300-day | 300-day 
number | 30@-day workers | workers 
workers 
26, 185 | 7, 855, 347 12 | 2,763 ; Q 46 105. 52 
2, 076 622, 828 4 302 | 1.98 145. 47 
738; 221,417 |....-.-- 1 eee 276. 42 
52 | 15, 660 |.....-.. 3 Jee eeecnaee 57. ® 
68 20, 221 |....---- (see 88. 24 
82 24, 675 |....---- Vl Wescsecee 134 15 
12 BOAO santas ates eae sired SEN e Sees 
18 §, 533 |..-...-- Veh Bee 222, 22 
114 | 24,941 29, 231 | 8 760, 224 | 16 3, 208 | ss | 112. 65 


TABLE 25.—Auziliary works: Accident data based on average number of days the 
auxiliary works were operated in 1924! 


| 
Men employed | 
Pile ee Or Deets Killed | Injured 
| Num- .|. Days of In: per per 
Average number of days_: ber of Equiv- | labor per- | Killed jured thousand | thousand 
plants; Actual | alentin| formed 300-day | 300-day 
number | 300-day workers | workers 
workers 
{ ! 
314 and more.......-...-...-- | 79 11, 613 13,927 | 4, 178, 236 | 15 1, 580 1. 08 113. 45 
300 to 313.......-..------2---- : 30 2, 207 2, 343 702, 888 | 3 615 123 262. 48 
20 TO D0 cece es nee dens 18 861 782 234, 531 |....-..- 87 Jraeeeceece 111. 25 
200 to 249.........2....2---- 6 i 262 78, 680 |...-..-. 24 oo on cscs 91. 60 
180 to 190....2222 2 eee eee. 9 1Zj 78 a ¢ fa eee Of jecesecce ed 474. 36 
100 to 149........22.-0.2222--- | 6 | 54 2 6, 526 1 10 45. 45 454. 55 
W210 9D soko. cows. eh cesceere cs 4 17 5 ES7). tessceeex ; i ee ee j 4, 00 
Less than 50.......2-2.22-2--- ' 6] 106 15 4, 640 |......-- |? 2 eeesseeeee 00 
Total 28e5s0205.c50- 5 | 188} 18,362 | 19, 434 | 5,230,157;  19| 2370; 1.09] 135.94 
\ 1 1 


d | i 


1 Alaska not included. 


ACCIDENTS IN MINERAL INDUSTRIES 


Table 28 has been prepared to show the comparative accident 
rates for 1924 in all branches of the mineral industry for which 
statistics are compiled by the Bureau of Mines. Reports of nonfatal 
injuries at coal mines are not received by the Bureau of Mines. 
For all other branches of the industry, however, the lowest rate for 
nonfatal injuries was at by-product coke ovens and the highest 
nonfatal injury rate was at lead and zinc mines in the Mississippi 
Valley States. The relative positions of these two industries have 
remained the same during the past three years. The lowest fatality 
rate was at smelting plants; the highest fatality rate was at mines 
producing gold, silver, and miscellaneous metals. The rate for this 
group in 1924 was higher than usual because a disastrous mine flood 
caused a heavy loss of life. The second highest fatality rate was at 
coal mines. 
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TABLE 27.—United States: Number of men injured per thousand 800-day workers employed in mineral industries 


outside w 
plants: 


d miscellaneous metal mines... 
Lead and zinc mines (Mississippi Val 
Nonmetallic mineral mines 
essing plants. 


Lo OE eine 
jes (including outside works) -_ 


ement-rock quarries__.._._____- 


ical 


uarr 
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quarries (excluding outside works)... 


Auxiliary works... 


All coke ovens. .......- 


Trap-rock quarries. 
Smelters..........- 
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TaBLE 28.—Accident rates in different branches of mineral industries in 1924, 
compared on a 800-day basis (length of shift not considered) | 


| Men employed | | Numberfkilled { 
or injured per 
reres thousand 300 | 
ae Equiva-| Duys of day workers 
Branch of mineral industry | j patie lent in labor Killed ! Injured 
y Actual | 300-day | performed 
active | | 
number | workers i 
| eng | | Killed , Injured 
aaa eee Cain ean newer 
Coal mines...............--..-- 192 779,613 | 499,897 | 149,968,980 | 2396 (1 4.79 feessty 
All metal mines...............- 200 | 128, 128 | 119,313 | 35, 734, 008 418 ' 33,118 | 3.51' TRO 
Cop mines..........---- 315 | 32, 477 10,227,645 | 121: 13,858 | 355: 347.52 
Gold, silver, and miscel- ' 
laneous metal mines.__-.- 293 29,718 | 20,043 | 8,712,931 | 145 | 8, 649 | 4.99 | 7. & 
Iron mines..............-.- 269 36, 629 | 32, 830 9, 851, 755 4,959 | 295 {| 351.0) 
Lead and zinc mines (Mis- , 
sissippi Valley)_.......... 290 12, 734 12, 319 3, 695, 664 34 | 5,718 | 276 | 464.16 
Nonmetallic mineral mines.| 281 11,570 | 10, 820 3, 246, 013 21! 1,004) 1.94) 17a 
All quarries (including outside | 
WOIKS) 3222652 coh coe3teedoeee 260 242 | 84,426 | 25, 327, 858 138 | 14,777 | 18° 175.08 
Cement rock quariies...._- 328 12,519 | 33, 604 4, 108, 087 2,316 | 226: 16.13 
Granite quarries .........-- 250 12,153 | 30, LLL 3, 033, 257 1,979; 3.19 195. 73 
Limestone quarries........- 265 48,39} |} 42,752 | 12,825, 631 70 | 7,421 | 1.64, 173% 
Marble quarries.......-.--.- 208 8, 764 6, 717 1, 715, 250 7 754 | 122; WL 
Sandstone and bluestone 
quarries. ..........-.....- 235 5,480 | 4, 258 » 277, 432 8 720} 3.88 | 16¥. 0 
Slate quarries. ._......-.-.- 258 4,114 538 1, 061, 315 2 5668 57 | 150.8 
Traprock quarries__........ 223 87 8 Ll 34. 
All quarries (excluding outside 
WOCKS) ..sccie eee cdock voces’ 256 96 
All quarries (outside works 
set Be ah ae co ch ht Sloat re 280 
Metallurgical plants: 
Ore-dressing plants........- 307 
Smelters_.... 222-22. l ee 
Auxiliary works............ 6, 
All coke ovens... ............-. 3 
Beehive coke ovens.......-. 
By-product coke ovens. -_--- | 
Total, 1924........--.---- 
Total, 1973_........-........--- | 804 
{ 


1 Not available. 
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ACCIDENTS AT METALLURGICAL WORKS IN UNITED STATES 37% 
PUBLICATIONS ON ACCIDENT STATISTICS 


A limited supply of the following publications of the Bureau of 
Mines has been printed. Requests for the publications available 
for free distribution should be addressed to the Director, Bureau of 
Mines. 

The Bureau of Mines issues a list showing all its publications 
available for free distribution as well as those obtainable only by 
purchase from the Superintendent of Documents, Government Print- 
ing Office. Interested persons should apply to the Director, Bureau 
of Mines, for a copy of the latest list. 


PUBLICATIONS AVAILABLE FOR FREE DISTRIBUTION 


TECHNICAL Paper 339. Coal-mine fatalities in the United States, 1922, by 
W. W. Adams. 1923. 97 pp. 

TECHNICAL Paper 350. Accidents in metallurgical works in the United States 
during the calendar year 1922, by W. W. Adams. 1924. 31 pp. 

TECHNICAL Paper 353. Quarry accidents in the United States during the 
calendar year 1922, by W. W. Adams. 1924. 61 pp. 


PUBLICATIONS THAT MAY BE OBTAINED ONLY THROUGH THE SUPER- 
INTENDENT OF DOCUMENTS 


BULLETIN 69. Coal-mine accidents in the United States and foreign countries, 
compiled by F. W. Horton. 1913. 102 pp. 3pls. 40 figs. 25 cents. 
BULLETIN 115. Coal-mine fatalities in the United States, 1870-1914, with 
statistics of coal production, labor, and mining methods, by States and calendar 
years, compiled by A. H. Fay. 1916. 570 pp. 3pls. 13 figs. 40 cents. 
Bu.ueTin 140. Occupational hazards at blast-furnace plants and accident 
prevention, based on records of accidents at blast furnaces in Pennsylvania in 
1915, by F. H. Wilcox. 1917. 155 pp. 16 pls. 30 cents. 
TECHNICAL Paper 295. Quarry accidents in the United States during the 
calendar year 1920, by W. W. Adams. 1922. 66pp. 10 cents. 
TECHNICAL Paper 297. Accidents at metallurgical works in the United States 
during the calendar year 1920, by W. W. Adams. 1922. 28 pp. 5 cents. 
TECHNICAL PAPER 299. Metal-mine accidents in the United States during the 
calendar year 1920, by W. W. Adams. 1922. 99pp. 10 cents. 
TECHNICAL PaPEeR 302. Coal-mine accidents in the United States during the 
calendar year 1921, by W. W. Adams. 1922. 72 pp. 10 cents. 
TECHNICAL Paper 318. Coke-oven accidents in the United States during the 
calendar year 1921, by W. W. Adams. 1922. 34pp. 5 cents. 
TECHNICAL Paper 327. Accidents at metallurgical works in the United States 
during the calendar year 1921, by W. W. Adams, 1923. 31 pp. 5 cents. 
TECHNICAL PaPerR 329. Quarry accidents in the United States during the 
calendar year 1921, by W. W. Adams. 1923. 90 pp. 10 cents. 
TECHNICAL PapeR 331. Metal-mine accidents in the United States during 
the calendar year 1921, by W. W. Adams. 1923. 96pp. 10 cents. 
TECHNICAL Paper 349. Coke-oven accidents in the United States during the 
calendar year 1922, by W. W. Adams. 1923. 37 pp. 5 cents. 
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